some alumina is still unaccounted for, this is given the requisite amounts of lime and silica to form anorthite. Ferric oxide is then combined with the corresponding amount of ferrous oxide for magnetite. The residual lime, together with ferrous and magnesium oxides in the proportion in which these two are left, yield the metasilicate diopside, while the rest of the ferrous oxide and magnesia enter into combination with silica as the orthosilicate olivine.
By the above method a somewhat conventional representation of the mineral composition of the rock is obtained. It is probable that the figure for analcite is too high, owing to the presence of other hydrous minerals. Further, there is no soda available for the calculation of the amount of alkali-bearing pyroxene present. Diopside, as such, does not occur in the phonolite. glancing over back numbers of the GEOLOGICAL MAGAZINE after eight months' residence abroad, I have been much interested to find a paper by Mr. C. Edmonds on the Carboniferous Limestone of West Cumberland. 1 I myself worked in this district in connexion with a more ambitious paper on the whole of the limestone series from Penrith via Caldbeck to Egremont, which paper formed the subject of a communication to the Geological Society last November. It is needless to say that at the time of my work I had no idea there was an independent observer in the field, or I should not have devoted much time to his area. Such duplication of field work, though regrettable, is perhaps, however, not entirely wasted if the second observer is able-as I am in the present case-to confirm the conclusions of the first by independent mapping.
In view of the publication of Mr. Edmonds' paper and the refusal of the Geological Society to publish mine, it is doubtful if my paper will ever be printed in extenso. I may perhaps, therefore, be allowed to offer here a few remarks both on the area described by Mr. Edmonds, and on the larger area described as a whole by me.
In the first place I should like to congratulate Mr. Edmonds on the thoroughness of his field work and on the completeness of his faunal collections in a district where the chief outcrops consist of gigantic unscaleable quarries, either abandoned and filled with, water, or rendered dangerous of approach for 5 | days in the week by incessant blasting.
The size of the area covered by my paper, and the rather abrupt termination of my work in 1920, did not leave me as much time for the Egremont area as I should have liked, and my faunal collection is nothing like as complete as Mr. Edmonds'. I must confess, for example, that though I was always on the look out for it, the Girvanella band escaped my notice, which led to my placing the junction between D 1 and D 2 rather lower than is evidently the case. In the area north of Cockermouth, the Girvanella band occurs immediately below a thick sandstone, undoubtedly the representative of the Orebank Sandstone of the Egremont district. In the latter area, however, the sandstone no longer forms a natural base to D 2 ; it has, in fact, transgressed across some 200 feet of the limestone, till it rests only 80 feet below the Millstone Grit, just as the Orton-Ashfell Sandstone transgresses across the zones in the NorthWest Province.
In the same way the Millstone Grit episode enters much earlier in the Egremont area, probably earlier than anywhere else in England.
. ; Mr. Edmonds notices the absence of a true Bryozoa Bed at the base of D 1 in the Egremont area. I called attention in my paper to the marked contrast between this and the CoekermouthBridekirk-Uldale district, where the band attains a greater thickness than probably anywhere else in the country and has a very abundant fauna.
I find no reference in the paper, however, to the well-marked Ghonetes comoides band of Professor Garwood, which occurs well up in Dj. This is seen at Pardshaw Crags, Scalesmoor, and in the cutting in Yeathouse Quarry. The Chonetes comoides, which occurs up to a large size, is associated with Cyathophyllum murchisoni, Productus hemisphericus, Dibunophyllum, and a few Cyrtina septosa. This band is one of the most constant throughout the whole limestone area, and can be traced at intervals all the way from Penruddock via Caldbeck, Bothel, and Cockermouth to Egremont. It is possible that it forms a band in Mr. Edmonds' " White Beds ", as Lonsdaleia duplicata, mentioned by him as being characteristic of the lower part of those beds, does occur in the Chonetes comoides band. There also occurs an early form of Lonsdaleia floriformis, and this fossil is still more characteristic north of Cockermouth, indicating that this species entered the Carboniferous seas from the west, arriving much earlier here than in the North-West Province.
With regard to the lowest beds exposed in the Egremont area, I collected from the Longlands (east) spoil-heap an alga closely resembling Girvanella externally, but identified by Professor Garwood as Spongiostroma round a central nucleus of Mitcheldeania. By analogy with the North-West Province, this should indicate the base of S x . Apart from the evidence afforded by this isolated specimen, I agree with Mr. Edmonds that the lowest horizon developed in the area is the Nematophyllum minus subzone (S2)-a particularly fine development of the bed being seen in the spoil-heap at the Winscales mine, where the iron ore is won from the limestone through a capping of 950 feet of drift, St. Bees' Sandstone, and Brockram.
The Nematophyllum minus subzone is, in fact, the lowest zone definitely recognized anywhere between Penrith and Egremont, though there are indications that the Michelinia zone (C 2 ) was once exposed at Dacre (Penrith). It is probable, from a consideration of the radial dip (which is little more than sufficient to carry beds of Dj age over the present summit of Carrock Fell) and of the faulting, that beds of Dj age once enveloped the whole Lake District massif, though it is remarkable that, with the single exception of the outlier at Wilton Fell (Egremont)-of S 2 age-no relic has yet been discovered of this former Carboniferous mantle.
There would appear to be a rapid thinning out of the lower zones between the Dalton-in-Furness area, where all the horizons from the Athyris glabristria zone upwards are developed, and the Egremont area 20 miles to the north, and it would be an interesting study, if possible, to trace this thinning out by means of borings through the superficial Triassic deposits.
No true basal conglomerate, nor any Polygenetic Conglomerate occur at the base of the limestone in the Egremont area, the limestone resting directly across the edges of the Skiddaw slates. The Polygenetic Conglomerate is, however, well exposed at Woodhall (Cockermouth), Uldale (Caldbeck), and Holghyll (Penruddock). Its irregularity in distribution, thickness, etc., and its high angle of dip, in marked unconformity with the gently dipping limestones above, lead to the conclusion that it was no part of the Carboniferous submergence proper; considering, however, the vast amount of erosion necessary to produce the constituent material since Silurian times, and the inclusion of fragments of Shap igneous rocks, it is probable that it was formed as a continental deposit of Upper Old Red Sandstone age, a conclusion reached by other writers on the subject.
The other features brought out by mapping the limestones between Cockermouth and Penrith are chiefly concerned with local variations in the faunal assemblages, though generally speaking the subzones and bands established by Professor Garwood in the Shap area are recognizable throughout the district. The various beds are often shifted laterally, cut out, or repeated by a complicated system of dip, strike, and block faulting. Mr. Edmonds has promised to discuss the earth movements in the Egremont area in a subsequent paper; as they are somewhat similar to those in the northern limestone area, thev need not be discussed here.
REVIEWS. 8vo, x -j-260 pp. Cambridge University Press, 1922. Price 14s. net. T> Y " Age and Area " Dr. Willis means that the area occupied by •*-' a given species is proportionate to its age. Area is calculated by taking the greatest distance from the assumed or inferred centre of dispersal as the radius of a circle, that circle being regarded as the area even though the distribution of the species within it be sporadic. Age is the time that has elapsed from the entry of a species into the district under consideration. If the district be an island (to take a simple case) the species may have entered from a neighbouring district where it previously existed, or it may have originated as a new species within the island itself ; the centre of dispersal then is, in the former instance, the point of entry, in the latter instance the point of origin, and age is dated from entry or origin respectively. The general statement is to be understood as referring to averages of not less than ten species, and those species must be allied. Thus interpreted, the statement is believed to be similarly applicable to genera and to families, and to be equally true whether the district under examination be an island, a continent, a geographical region, or the whole world. Though based originally on the distribution of land-plants, the principle can, Dr. Willis claims, be extended to animals. The animals mentioned are mostly those of land or fresh water, b\it there seems no reason why marine faunas and floras should not be subject to the same rule.
It would be easy to reel of a long list of exceptions to the statement, even if attention were restricted to species now living. But remembering the careful qualifications by Dr. Willis, and noting the evidence brought forward by him and by others, one can hardly deny the main thesis. The idea is indeed familiar to those of us who were brought up on Lyell's " Principles " (even the early editions) and on Darwin's " Origin of Species ", but the merit of Dr. Willis is to have made it more precise by a variety of numerical statements. He goes, however, much further than this, in that from the universality of his rule he draws the conclusion that the extent of
